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‘1’llis }~a})cr  ]jrmcll~s  (;-baud ])olarilnct,ric Lackscatter sigtla{llrcs of sca ice ]Ilcasurcd duril]g CIUU;I,II}X
( C o l d  licgimw lhscarcll and l’;l]ginccri]lg  IJahoratory l;x])crill)tnt)  frolll 1 9 9 3  h 1995. Obscrvcd r a d a r
l)ackscattcr ofsca iccisrclatcd tosca icc I)hysical  c.harac.tcrisi,  ics. ColtllJlc~xscattcrillg  modelsfoi-scaicc are
dcvclo])cd  altd used  to illtcrIJrcl ]ncasul-cd  r a d a r  d a t a  wit])  sca icc ]jllysical  ])i+l?ll  Il(’tC~S.  ‘J’llcsc r e s u l t s  for
sea icc at C ballcl arc ilnportal]t for a])]) licat,ionsto rcvnotcsmlsil)g  data acqu i r ed  wit,lI airl)or]te ])olari]udric
syll~llctl~ a])crturc  radars (SA1{) SUC]I  as t])c Jet ]’ro])ulsioll  l,al)olat,ory (J ]’],) Aircraf(, SAIL all(] sJJacchorlle
radars suc.]1 astllcS  JJaccl)orllcl lllagillgl {,adar,  tllcl`;llroJ~call lLelllotc  Sclisillg S:itf’1litcs( lllLS-1 andl’}lW2),
aljd !IIC Canadian ILadar  S a t e l l i t e  (ILAI)AIWN1’);  all ol)eratc at, C band.

III Cl{liJ’;l,l’}X 1993, salirlc icc w a s  g r o w n  ulldcr tl)c quicscel]t condition  at c o n s t a n t ,  a i r  and w a t e r
tellllmaturcs to lncasure tllc ])olarilnctric sigtlaturcs d u r i n g  tl]c icc growl]], A corlsta]]t growth r a t e  w a s
acllicvcd and tllc backscattcr was  SI1OWII  to bc scllsitivc to ic.c tllickllcss  w i t h  aII  illcrcasil]g hcnd. W c  a l s o
i]lvestigatcd eflccts of icc warl]]illg, f looding ,  and SIUSII layer. CIU{II;l,I;X  1994 was  carr ied  out  ia Jar)uary
1994 at tl[c  Cl{, Ji,J;l,  o u t d o o r  Gc.opllysiral ltcscarch  l’acilit,y. Al) icc sllcct w a s p,rowli in 2.5  days for ice
tllicktlcss  of  I(J c]tl and tllc l)olarilllctric r a d a r  w a s  USC(I to ol.)tiiiil backscattcrii]g d a t a  illtcrlacill.gly with
J)assivc  IIlcasurclllcllts ill colljullctioll  wit]l  icc-cllaractc ]izatioll IIlcasurcltlcllts. ‘1’lIc results rcvca] a strong
corrclatim] I)ctwccll  radar data and tctnl)craturc variatiolis tl)roug]lout two diurnal tllcrlllal cycles. \Vc also
s t u d i e d  hackscatt,cr fro]tl l)arcsca ic.c, s]]ow covcrcffccts,  and diffcrcntsurfacc  rougl)llcssi]l CILlil(;I,l;X 1994.
1]1 CIUU’;I)I{}X  1995,  f r o s t  f l o w e r s  w e r e  growll  during tl)c growth of Lhc salillc icc fro]ll  l,otll ullsccdcd and
sccdcd initial collditiolls;  II]orc  (Ihal] 90% arcal covcragc of frost flowers was acllicvcd at the colltrollccl  air
tclnl)cratrlre  of - 28° C. ‘J’llccxI)crilt)cllt dctcrminccl  that the frost flower forltlatio~l  cllllanccs  backscattcr by
3-5 d]) over tllc background icc layer. l’or  the  ou tdoor  ic.c, j)olariinctric hacksc<itter froln ])ancakc icc w a s
ltlcasurcd. l)csaliilatio]l cflccts in the 30-cI1l thick icc sl]cct w e r e  illvcstigatcd ~vitll ]~olari]nctric backscattcr
d a t a  collcchl b e f o r e ,  duril}g,  and after the dcvcloplnclltl  of lar.g< systlcll)s  of b]il)c draillagc challl)cls. ‘1’l]c
scco]ld  outdoor icc s]lcct was /;rowJ1 frolll OJ)C]I water to tipJ)roxiltlatc]y 5-cII1 thick for iTllcrfcromctric radar
Illcasurc]l)cllts  wit]]  several  basclillcs  as a function of ice tJlickucs-+. ‘J’l IC exl)crilllctlts J)rovidc  tllc d a t a  b a s e
for forward alldillvcrscl l]oclclc levcloJ)lllcllt  jalldl'crificali ol}  t(Jilllc rJ)rcts c:liccr clllotcscl lsilig(lata.


